"Majority Rule and the Wisdom of Crowds: the Task-Specificity of Majority Rule as a Predictive Tool" Hélène Landemore Assistant Professor, Yale University Imagine that you are lost in a forest with a group of friends.
1 After some discussion, the group agrees that they should keep walking (as a group) in a given direction but disagrees between two options: going North or going North West. The majority vote to go North.
What is the rationale for every single member of the group to go with the majority decision? What is, in the first place, the rationale for using majority rule to reach a collective decision, rather than let the most senior person in the group decide, or the one with the most hiking experience? One could argue on the basis of procedural fairness that by doing so the group treats every member equally. If fairness is the main justification for majority rule however, why not simply flip a coin or go with the decision of a randomly selected member of the group? 2 Another argument would then be that majority rule maximizes individuals' autonomy. Through his or her vote every member of the group is given a chance at some amount of self-rule.
While these reasons may have some force, a more plausible argument for the use of majority rule in the scenario depicted above is, in my view, that it maximizes the chances of the group going out of the forest. Further, the reason for any member of the group to embrace the particular decision produced by majority rule in that case is that it is more likely to be accurate than the prediction of the minority. Such an argument for 1 Lest this is not obvious, let me dignify this introduction by pointing out that the thought experiment presented here is a collective version of the famous Cartesian decision problem of the lone walker lost in a forest (Discourse on Method). 2 Both suggestions have been made by Estlund 1997. majority rule can be traced back to the French mathematician Condorcet (1785) all the way to contemporary "epistemic democrats," 3 who defend majority rule as more reliable than minority rule when choosing between competing policies or candidates. 4 In this paper, I would like to offer a specific account of majority rule as a predictive tool, that is as a tool by which collectives make relatively reliable predictions about the better of two options, candidates, or policies. I argue that such a predictive task is that for which majority rule is best suited, by contrast with the multi-functionality of deliberation, which is better applied to general and open-ended problem solving. Whereas there may be cases in which the epistemic properties of the two decision-procedures may genuinely be in competition, I argue that deliberation and majority rule are best seen as sequential and complementary mechanisms of collective decision-making. In passing I
consider if the view of majority rule as a predictive tool is compatible with the view of majority rule as a way to adjudicate peacefully and fairly between competing interests and preferences. I conclude that, in practice, the two tasks are mixed, which is perhaps unavoidable and might explain why majority rule is a much blunter predictive tool than the theory predicts.
In the first section, I review the epistemic case for majority rule, pointing out its singular status in the literature on democracy as the most recent and the least used argument for majority rule. I blame this underdog status of the epistemic case for democracy on a general elitist prejudice combined with the apparent shortcomings of the most widespread account of majority rule's epistemic properties, namely the Condorcet Jury Theorem. In the second section, I turn to competing accounts of the epistemic properties of majority rule and propose one centered around the importance of "cognitive diversity as more compelling than either the Condorcet Jury Theorem or statistical models of judgment aggregation. The third section briefly compares deliberation and majority rule to conclude that while those decision mechanisms may be viewed as competing, they are best conceptualized as sequential and complementary tools of collective decision-making. The fourth section deals with a couple of objections to this epistemic defense of majority rule as a predictive tool. The first objection points out the fact that it is hard to see politics as a prediction game when there is no verification mechanism. The second objection argues that politics is about arbitraging between conflicting preferences and values, not making predictions. The third objection more radically questions the a priori nature of the argument and raises the question of the empirical falsifiability of the claim that majority rule is a reliable predictive tool. The fourth objection finally grants the possible falsifiability of the claim but points out examples of tyrannical and mistaken majorities.
The Epistemic Case for Majority Rule: the Underdog of Democratic Theory
Majority rule is a decision rule in which more than half the people have the final word on a choice between two or more options. In this paper I focus on the simplified case of two options. 5 While majority rule is by definition more democratic than minority rule, a 5
The main reason for doing so is to avoid the problems theoretically encountered in the case of three options or more such as cyclic majorities (Arrow's Possibility Theorem) or the problem of strategic decision rule can be used by a small number of people (more than two) or a large number of people. It is democratic only with respect to the group whose members it includes. I make this relatively trivial point to clarify that I am not especially interested here in defending democracy per se, but simply the principle of majority rule, whether it is used by an oligarchy, a group of representatives, or any other group.
Majority rule is celebrated for many reasons, which might indicate that none of them is fully satisfying. A commentator could thus point out a few years ago that "although majority rule finds ready acceptance whenever groups make decisions, there are surprisingly few philosophically interesting arguments in support of it."
6 While on may disagree with the severity of this judgment, one can certainly reduce the number of philosophically interesting arguments for majority rule to two categories: intrinsic and instrumental. The instrumental arguments can be themselves either a priori/theoretical or a posteriori/empirical. manipulation (Gibbard-Satherwaith Theorem). Neither of these issues is in my view as theoretically damaging for majority rule as political scientists seem to believe, in particular if one relaxes the assumption of "Unlimited Domain of Preferences" whose empirical translation seems implausible for any given society where many preferences are culturally filtered out (e.g., List 2001 , Miller 2002 . The theoretical implausibility of the assumption of unlimited domain of preferences is further supported by the quasiinexistence of actual cycling majorities (Mackie 2003) . I would add that considering only scenarios where two options are at stake is both theoretically and empirically plausible. Pre-voting deliberation mechanisms can generate a partitioning of political problems into binary options. Many assemblies do actually break down their decisions into pair-wise votes. When deliberation or custom fails to reduce the choice to two options, one could imagine appointing an agenda-setter to organize pair-wise voting between the multiple competing options. The risk of agenda-manipulation could be checked through random selection of the agenda-setter or some other traditional mechanism of accountability (such as periodic election). The fact that some potentially epistemically damaging indeterminacy may result from the order in which the pairs are formed seems an unavoidable cost of decision-making whether the decision-maker is a minority or a majority. 6 Risse 2004, p.1, rehearsed in Risse 2008. Risse goes on to list six standard arguments, all of which he finds wanting in some respect, either because they are too broadly tailored (justifying other decision procedures such as a Borda count) or too narrow (neglecting positional methods and fair-division procedures as alternative collective decision-making procedures) (Risse 2003, p. 2) . My approach would typically fall for Risse in the category of "too narrow" justifications for majority rule. Following a tradition well-established since Aristotle, however, I take it that the most basic alternative for collective decisionrule is between rule of one, rule of the few, and rule of the many. Positional methods and fair-division procedures are alternatives only once that more basic alternative has been settled.
On the intrinsic side, majority rule is sometimes defended as a procedure that embodies the principles of political equality, fairness, justice, respect, freedom or any other democratic value. Those intrinsic arguments are not concerned with the quality of the decisions produced by the procedure, but only by what this procedures embodies or expresses. Instrumental arguments by contrast are specifically concerned with outcomes.
Those outcomes can be a priori predicted (theoretical instrumental arguments) or observed (empirical instrumental arguments). The problem is then either one of verification/falsification of the prediction or one of establishing the existence a causal relationship on the basis of an observed correlation. On the side of theoretical instrumental arguments, one finds for example the claim that majority rule by definition entails (or ought to entail) minimal harm to individual rights since even in the case of a tyrannical majority, the number of people oppressed is less than half of the group, whereas, by construction, the tyranny of a minority oppresses more than half of the group. An example of empirical instrumental arguments for majority rule is the "democratic peace" thesis, 7 which observes a correlation between democratic regimes and the fact that democracies are not often at war (at least with each other).
The argument proposed in this paper falls into the category of theoretical/a priori instrumental arguments, proposing that under a given set of conditions majority rule maximizes the group's chances to pick the right answer (out of two options). The "epistemic" argument for majority rule, as it is also known 8 is instrumental because it is outcome-oriented, rather than procedure-oriented. It is theoretical because it proceeds deductively, rather than inductively. It is, however, falsifiable in the sense that it makes a 7 E.g., Weart 1998. 8 See Coleman and Ferejohn 1988 and Cohen 1989 for the initial christening.
prediction about how successful a regime characterized by a democratic decisionprocedure should be.
In my view the epistemic argument for democracy is underrated and underused.
Before I start defending it properly, let me venture a few conjectures as to why this might be the case. The underdog status of the epistemic argument for majority rule may have to do with the lateness of its formulation, particularly compared to other arguments for majority rule such as intrinsic arguments based on the value of equality or liberty. The epistemic argument for majority rule is at most as old as the Condorcet Jury Theorem (CJT), which was formulated in 1785. The epistemic case for democracy in general is much older (at least as old as the Sophists) but that is probably because the focus was on the practice of deliberation, not majority rule. 9 In order to understand that majority rule has epistemic properties, indeed, one needs a mathematical notion of probability which was not available before mid-17 th century, when Pascal and Fermat started theorizing about the logic of chance games. The CJT itself was only formulated a century later and its interest was not even properly understood until recently, thanks to its rediscovery by Duncan Black in the 1950s (at about the same time as Arrow formulated his possibility theorem).
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Perhaps because of its recent pedigree, the epistemic case for majority rule occupies a strange position in the contemporary ranking of arguments for majority rule. 9 In Landemore 2007 (Chapter Four), I have identified in Spinoza and other earlier authors proto-versions of the Condorcetian argument. None of these earlier authors, however, were able to pin down precisely the reason behind the epistemic properties of majority rule for lack of the relevant mathematical conceptual tools. 10 In all fairness, it is likely that Condorcet's theorem had a huge influence on Madison's Federalist 10 but this is a point only made recently (Schoffield, Unpublished) and which remains largely unacknowledged in contemporary democratic literature. Furthermore, Federalist 10 itself did not seem to spur a great epistemic confidence in the selection of leaders through majority rule, as it was interpreted merely as an argument in favor of dissolving factions in a large pool of applicants.
On the one hand, democratic theorists are happy to use it as an additional argument to justify majority rule used by the legislation (e.g., Waldron 1999). On the other hand, when the group in question consists of the people at large, millions of democratic citizens involved in a referendum for example, the epistemic case for majority rule is hardly ever made. Jeremy Waldron typically prefers to turn to May's theorem, 11 a theorem emphasizing not the epistemic reliability of the procedure but its procedural fairness (Waldron 1999: 137) . More generally, one would be hard pressed to find a single democratic theorist willing to get caught using the epistemic case in support of direct forms of democracy.
One of the reasons for that widespread skepticism about the epistemic case for majority rule may have to do with the fact that until recently the only account of the epistemic properties of majority rule was the CJT, which seems overly sanguine about the performance of large groups. As is well known, the CJT demonstrates that among large electorates voting on some yes or no question, majoritarian outcomes are virtually certain to track the "truth," as long as three conditions hold: 1) voters are better than random at choosing true propositions (what I call the Enlightenment assumption) 12 ; 2) they vote independently of each other (the Independence assumption); and 3) they vote sincerely or truthfully (the Sincere Voting assumption). To briefly illustrate, consider 10 voters, each of which has a .51 probability to be correct on any yes or no question. A majority of 6 11 According to May's theorem (1952) , simple majority rule is the only anonymous, neutral and monotone choice function when there are two candidates. Notice that, like the CJT, May's theorem applies only for two options. For an extension to many-options cases on condition that the voting procedure admits only information about voters' first choices, see Goodin and List 2006. 12 Technically the CJT requires that each citizen be better than random at choosing between two options. This condition can however be generalized into the empirically more plausible assumption that the average voter has such a competence (see Grofman and Feld 1982) .
will have a 52% chance of being right. If you now expand the group to 1000 people and a majority of 600 hundred is almost 100% sure to be right.
According to the theorem, there is a simple trade-off between numbers and individual competence. 13 Thus, by default, large groups have an advantage over smaller ones because adding individuals to the group is a "cheaper" way to raise the probability that the group gets to the right answer than trying to increase the political IQ of individuals (their probability of being right on any yes or no question) in the group. In other words, if the choice is between quantity and quality, it seems that the easier way to go is with higher numbers.
Such a conclusion, however, seems hard to accept for many commentators, who criticize the implausibility of the assumptions on which the truth of the theorem depends.
Duncan Black set the mood for this reception of the theorem in that respect, rejecting the very premise of an epistemic argument and worrying that the idea of a "probability of the correctness of a voter's opinion" was a phrase "without definite meaning." 14 Even when they admit that this idea makes sense, other commentators find either the Enlightenment assumption, the Independence assumption, or the Sincere Voting assumption utterly implausible 15 Even David Estlund, an unambiguous advocate of an (at least partially) epistemic theory of democracy, who repeatedly mentions the CJT in support of the superiority of majoritarian decisions over alternative decision-rules, always distanced himself from the theorem as "less than trustworthy" 16 and more recently as entirely "irrelevant."
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Before I turn to alternative accounts of the epistemic properties of majority rule, let me point out an undeniable asymmetry in the way democratic theorists have received and used mathematical theorems in relation to normative justifications for majority rule.
There are at least three theorems directly related to majority rule: the Condorcet Jury Theorem, Arrow's Possibility Theorem, and May's Theorem. 18 The oldest one, the CJT (1785), is paradoxically the one that has had the least normative impact on democratic theory. Arrow's Possibility theorem, by contrast, which is but a spin-off of another Condorcetian finding on the paradoxes arising from majority rule applied to more than two options (the paradox of cycling majorities), has had devastating normative implications, allowing Riker and his followers to conclude that majoritarian democracy is impossible, meaninglessness, inaccurate, and that "the only voting method that isn't flawed is a dictatorship." 19 Whereas the CJT is often dismissed as "too abstract" to be 16 Estlund 1997, p. 189 . 17 Estlund 2007 I have defended what I call "political cognitivism" or the position according to which it generally makes sense, among other things, to speak of the probability of the correctness of a voter's opinion. I have also defended the empirical relevance and plausibility of the Enlightenment assumption, at least for specific uses of majority rule (such as Luppia's "big choices") (Lupia 2006) , as well as the Sincere Voting assumption, at least in the context of mass elections since when strategic interactions vanish (with large numbers), it is not irrational to vote sincerely. I find more difficulties, as do other commentators, with the Independence assumption, although I do not quite see why it could not be interpreted as an oversimplification of something plausible like the negative correlations that Hong and Page have in their own models (more on which shortly). 18 There is also the less well-known Gibbard-Satherwait theorem (1972) , which shows that any voting method that is completely strategy-free must be either dictatorial or non-deterministic. One constraint that a social choice function must satisfy in the framework of the Gibbard-Satterthwaite theorem is the same "unlimited domain" of preferences that is also present in the framework of Arrow's theorem so I refer to the critiques of that assumption for further discussion (footnote 2). I will say nothing here about that theorem, which does not have the prominence in democratic theory of the other three. 19 Riker 1982. relevant to real-life democracy, Arrow's impossibility theorem serves as the cornerstone of political scientists' defense of elitist democracy.
Yet the assumptions behind Arrow's theorem 20 are hardly less abstract than those supporting the CJT. Notice too that if majority rule is doomed by Arrow's Possibility theorem, then one wonders how elitist democrats justify the rule of representatives themselves, since elites must presumably resort to majority rule to make decisions among themselves. 21 The suspicion is that there is an antidemocratic bias at play in the case of people who endorse the negative implications of Arrow's theorem but reject the positive implications of the CJT.
The comparison between the use of May's theorem and the CJT is equally interesting. May's theorem, like the CJT, only applies for a choice between two options, so the comparison is even more straightforward than the comparison between the CJT and Arrow's Possibility theorem. Since both theorems have positive normative implications for majority rule, one might think that if democratic theorists embrace
May's theorem, they should embrace the CJT as well. Yet this is far from being the case.
Since the reason is a priori not to be found in a veiled elitism in that case, one must turn to another explanation, which I found convincingly spelled out by David Estlund as the result from a general "flight from substance." 22 Since the deliberative turn in the 1990s, Estlund argues, democratic theorists have been focusing essentially on the intrinsic properties of democratic practices, whether majority rule or deliberation, and have stayed away from concerns about the "substance" of the choices reached through those 20 The criteria are unlimited domain of preferences, non-imposition, non-dictatorship, monotonicity, and independence of irrelevant alternatives. 21 And yet elitist democrats do not seem as worried about the implications of Arrow's theorem for majority rule when it is used by the few rather than the many. 22 Estlund 2007,Chapter Five. practices. According to Estlund, this is because theorists fear that shifting the focus away from the fairness of the procedure to a question about the rightness of the outcome risks backfiring and potentially justifying antidemocratic conclusions. If one starts caring about the quality of collective decisions, nothing guarantees that the conclusions are going to be democratic. Haven't epistemic considerations, after all, always served to justify the rule of an elite of knowers? A similar logic might explain the fact that democratic theorists welcome May's theorem, which reinforces their procedural case for majority rule on the basis of equality and fairness, but shun the CJT and its instrumental case for majority rule, for fear of opening the Pandora's box of possibly antidemocratic conclusions.
Even if an instrumental concern for outcomes could indeed backfire and produce antidemocratic conclusions, however, this is hardly a scientific argument to avoid instrumental considerations altogether. Furthermore, it is my contention that there are actually very good reasons to believe that an instrumental concern for the quality of collective decisions actually supports the epistemic superiority of majority rule over rule of the few. 23 The Condorcet Jury Theorem might not be the best argument to support that epistemic case for majority rule, but as we will now see there are at least two other options: the Miracle of Aggregation and a model based on based on "cognitive diversity."
Miracle of aggregation and the Cognitive Diversity Model
23 I have myself argued that in politics, where answers are not obvious and no one can claim to know best with absolute certainty, the most reliable "knower" is not to be found in any individual or subset of individuals, but in the group itself (see Landemore 2007).
The "Miracle of Aggregation" has been recently popularized by Caplan's fierce critique of it. 24 This "Miracle" is in fact a reference to a statistical account of the phenomenon also known as the "Wisdom of Crowds," by which a group can be smarter than its individual members. This account is known in political science at least since Page and
Shapiro's use of a version of it to defend the existence of a "rational public" whose collective will transcends the apparent irrationality of its individual members' preferences.
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According to one version of the "miracle of aggregation," collective predictive accuracy simply depends on extracting the information held by an informed elite (at least one person) from the mass of "noise" represented by other people's opinions. As long as one person in the crowd knows the right answer and all the others make mistakes that cancel each other out, the right answer is still, so to speak, going to rise to the surface. member of the group make the decision, since the probability that the knowing person would be randomly picked would be 1/n, where n is the number of members in the group.
Unlike the CJT, the Miracle of Aggregation is minimally demanding in terms of the average competence of citizens, since in theory a single enlightened vote could still make the group smart, assuming that the other votes are random (or, in other words, that the mean of such aggregated votes is zero). The Miracle of Aggregation saves us, in other words, from having to assume that the average voter is more likely than not to get it right on any yes or no question (the demanding CJT's Enlightenment Assumption).
For all its appeal, however, the Miracle of Aggregation is based on two problematic assumptions. One is the assumption that votes are randomly distributed. As
Caplan (among others) points out, in reality, voters are often biased in systematic ways, which would then seem to turn majority rule into a machine good at producing largescale errors.
The other problem is that, like the CJT, the Miracle of Aggregation assumes that voters' predictions (votes) are independent of each other. Whatever problems plagued that assumption in the case of the CJT, they also plague the Miracle of Aggregation. We need a model of collective decision-making that is more realistic in terms of the ways people make up their minds and vote, which implies accounting for the fact that votes are often statistically correlated, not independent (i.e., the probability that voter A votes correctly depends on the probability that voter B votes correctly).
Lu Hong and Scott Page's model of the collective wisdom of group decision offers such an alternative account of the wisdom of crowds, which I will now apply to majority rule. While Hong and Page's account is compatible with the probabilistic and statistical models (CJT and Miracle of Aggregation), it translates more satisfyingly into plausible empirical conditions. Most crucially, the emphasis in Hong and Page's account is not so much on the existence of a large number of votes as it is on the existence of sufficient cognitive diversity in the group. Cognitive diversity is, roughly, the fact that people make predictions based on different models of the way the world works or should be interpreted. I argue myself that the democratic advantage comes from the fact that going for a more inclusive decision-making rule such as majority rule is the cheapest way to maximize the kind of cognitive diversity needed to ensure a greater accuracy of collective prediction. Let me explain.
Consider the case of an election between two candidates, where the point is to make the best prediction as to who is the fittest candidate for office. Individually, each of us will make a prediction based on a limited number of factors: some of us will base our judgment on how competent with social issues a candidate is likely to be. Others will make a prediction based on both how fiscally conservative he is and the presumed state of the economy in the coming years. Still other people will make a prediction based on a mix of factors: the president's charisma, the current price of oil, and the prospect that Iran obtains the nuclear bomb. In order to keep things simple, imagine the following simplified scenario. 27 Consider 3 voters A, B and C, who are trying to make a prediction about the competence or incompetence of several presidential candidates. We assume that they vote based on their predictions (Sincere Voting). As each person predicts either a competent (C) or an incompetent candidate (I), we cannot have any ties. Let us say that A is a Democrat, so he makes predictions based on how good of a job he thinks the candidate will do on social issues. Anyone at least moderately progressive is considered 27 I built it on an example of Hong and Page (Page 2007: 199-205) .
competent. B is a Republican so he judges the candidate based on how fiscally responsible he thinks the candidate will be. Anyone at least moderately fiscally conservative is competent. C is an Independent and he judges on a mix of both factors. C predicts that those candidates that are at least moderately fiscally conservative and either a little or moderately socially progressive will be competent.
Let us now assume that Table 0 below presents the mapping from candidates' attributes to whether the candidate would be competent (C) or incompetent (I). (I offer this as an arbitrary possible standard of the "right" answer in the choice of a candidate.
Any other mapping could be imaginable). Table 3 summarizes the prediction by voter C, who is also right 14 times out of 16. Table 4 (following page) summarizes the "agreement set" of A and B (which is designed so that where A and B agree, they are right). of the time). 4/7 is less than A's actual score of 10/16 (or 5/8) of predicting correctly in general. If A's probability of predicting correctly were independent of B's probability of being correct, then A should predict correctly 5/8 of the time (which is 8.735 out of 14 cases). Since 8/14 is less than 8.735/14, this goes to show that A predicts correctly less often when B is right than would be the case if her predictions were independent of B's.
In other words, A and B's predictions are negatively correlated.
The good thing about negative correlation of this type is that it guarantees that where one voter makes a mistake, another is more likely to get it right and vice-versa. In the aggregate therefore, mistakes cancel each other not randomly, but systematically. Now, one may ask, where do these negative correlations come from? They come from the fact that when looking at different candidates, voters A and B do not look at the different dimensions of a same quality, here being competent for office. A focuses on 28 As Page says, "the Law of Large Numbers [CJT] cannot get you to 100% and neither can cancelling errors" (Page 2006: 202) . Technically, you do get 100% accuracy with the CJT and the Miracle of Aggregation but only at the limit case involving an infinity of voters. 29 The theorems are the Diversity Theorem and the Crowd Beats Average theorem (Page 2007, Chapter 8 The beauty of having such different predictive models in a group is that because of the negative correlations between predictions that they entail, 31 the group makes even better predictions than the CJT or the Miracle of Aggregation would predict (for binary predictions).
Let me know reformulate in more general terms the epistemic argument for majority rule that can be extracted from Hong and Page's model. The argument is that in order to maximize our chances of picking the better of two options, we are better off taking the median answer of a sufficiently cognitively diverse group of people than letting a randomly selected individual in that group make the choice for us. This is so because, for a given group of people using different predictive models, the predictions will be negatively correlated and mistakes will cancel each other not randomly but systematically. As a result, the average mistake of the group will be less than the average mistake of a randomly selected individual, and in fact all the lesser as the difference between the predictive models used by those individuals is greater (i.e., as there is more cognitive diversity in the group). 30 Page 2007: 203 . 31 See Hong and Page 2009 for a demonstration that using independent interpretations entails negatively correlated predictions. More specifically, the gist of the paper consists in demonstrating that "seeing the world independently, looking at different attributes, not only does not imply, it is inconsistent with, both conditional independence of signals and independently correct signals" (Hong and Page 2009: 18) . Except in the very implausible scenario where all reasonable informed individuals ignore each a different piece of information, their predictions will not be independent but negatively correlated. than one person making the prediction, the magic can work for as small a group as three people (as in the admittedly contrived example above) and is substantially increased for any addition of a person with a sufficiently diverse predictive model to the group (whereas in the CJT model, the major payoff of majority rule is at the limit, for an infinity of people, and adding one person to the group does not make much of a difference).
In my view, this account of the wisdom of the crowds provides a fairly compelling epistemic argument for majority rule. Of course, this account is no more 32 In fact their account is more optimistic for small groups than very large ones. Since you cannot have an infinity of variables or dimensions associated with a given perspective (say, competence for office), as the number of voters grow very large, the number of variables that people use to make a prediction may remain proportionally quite small. To avoid positive correlations as the number of people in the crowd becomes larger, people must either use cluster interpretations (such as voter C's interpretation mixing two factors in the example above) or they must base their interpretations on different perspectives. I do not have the space to address this concern here. Suffice to say that to the extent that my argument is primarily a defense of representative rather than direct mass democracy, I do not see this problem as a major cause of concern, since representatives form a smaller group where a limited amount of dimensions are considered.
immune to the problem of systematic biases than the CJT or the Miracle of Aggregation are. If citizens share a number of wrong views-racist prejudices or the systematic biases diagnosed by Bryan Caplan in economic matters 33 -majority rule is simply going to amplify these mistakes and make democratic decisions worse, if anything, than the decisions that could have been reached by a randomly chosen citizen. In Hong and Page's account, however, the risk of systematic mistakes can only happen if the group lacks both individual predictive accuracy (people are not sufficiently intelligent) and diversity in the way they make predictions. Assuming minimally sophisticated voters relative to the questions at hand-Lupia's "big choices" for example 34 -and a liberal society encouraging dissent and diverse thinking, however, one might argue that Caplan's worst case scenario of a situation in which the average error is high and diversity low-the condition for the worst case scenario of an abysmally unintelligent majority decision-is not very plausible. 
The task-specificity of majority rule as a predictive tool
I have just given an account of the epistemic properties of majority rule, in which majority rule is presented as a reliable way to make predictions because it beats the rule of the randomly chosen member of the group. In this section, I emphasize the specificity of majority rule as a predictive tool, by contrast with deliberation, which I argue is better suited to problem-solving. 33 Caplan 2007. 34 See Lupia 2001, p. 3. 35 For a more thorough answer to that objection, see Landemore 2009.
Deliberation and majority rule are often presented as two rival institutions of democracy, with deliberative democrats seeing deliberation as more central to the concept of democracy and aggregative democrats giving that status to majority rule.
Those two mechanisms are generally opposed for non epistemic reasons-in fact epistemic reasons have never been major arguments for either mechanism 36 -but one could imagine pitting them against each other on epistemic grounds. One may ask: which of the two decision-procedures is most epistemically reliable? Let us imagine again that the task at hand is to predict whether presidential candidates would be competent presidents. Let us say that one group deliberates about each of the candidates and another group merely votes (along the lines of the example presented in the previous section).
I do not have the space here to reproduce the argument in favor of the epistemic properties of deliberation, but the key idea is that in a sufficiently diversely thinking group sharing a common goal of solving a given problem, deliberators can guide each other, given enough time, to the right answer. People do not even need to be very intelligent if cognitive diversity more than compensates for their lack of accuracy (Page's Diversity Theorem). This arguably formalizes what can be described in Habermas' terms as the deployment of "the unforced force of the better argument." In the ideal case, truth rises from the debate and puts a natural end to it through unanimous agreement.
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Deliberation seems to have a structural epistemic advantage over majority rule in that its dialogic and diachronic dimension allow deliberators to eliminate the bad input 36 For a rare exception regarding deliberation, see Marti 2006. 37 This can hold true, of course, only under some assumptions, such as the assumption that people exchange honest arguments and disclose all of their privately held information. The empirical failures of actual deliberation, however, are well documented. Sunstein for example emphasizes two sources of distortion: informational and social pressures, showing that if deliberative settings are not carefully constructed to avoid group think, information cascades, and other polarization phenomena systematically occur (Sunstein 2006) .
(arguments, information) from consideration, whereas majority rule instantaneously averages out all types of input, the good and the bad. This would seem to mean that for a given group of people, when both procedures are at their best, one should get more out of their deliberation than out of their vote.
I would argue though that pitting deliberation and majority rule against each other along epistemic lines is not a fruitful way to look at either of those mechanisms. It is more interesting to see them as the complementary mechanisms of a given cognitive system, in which each fulfills a distinct function.
Indeed, even under the ideal or best case scenario, deliberation remains a timeconsuming decision-making procedure. The "burdens of judgment" make reaching unanimity improbable. If unanimity ever occurs, it is generally at the end of lengthy debates, which are costly for both the participants and the polity in general. As a result, it seems that deliberation needs to be supplemented by a more efficient decision-making procedure: majority rule.
Instead of pitting deliberation and majority rule against each other as rival epistemic tools, I propose to see them as complementary aspects of a larger collective decision-mechanism. This should strike one as a relatively intuitive and perhaps even simple idea. Yet it is a point that is hardly ever made, perhaps precisely because of its utter simplicity. Let me emphasize it. Deliberation and majority rule are both decisionprocedures with epistemic properties but they are not meant to perform the same task. In my view deliberation is designed to deal with new problems, where practically everything is up for grabs, from the identification and formulation of the problem to the gathering of the relevant information to the formulation of possible solutions and, finally, the prediction of which of the identified options is best. This latter predictive function of deliberation, however, is just the tip of the deliberative iceberg. To the extent that deliberation proves clumsy at generating predictions (because even disregarding the cognitive constraints that plague actual deliberation, it takes too much time to convince everyone and reach unanimity), one is better off turning to majority rule for that specific function. In other words, once the creative and brainstorming process of generating new ideas has reached diminishing returns, there is a role for majority rule, which is not merely second best next to deliberation, but its necessary complement.
Whereas deliberation is thus a multi-task tool, majority rule is very specifically designed to generate collective predictions among the options pre-defined by deliberation or some other mechanism. Majority rule is, if you will, the scalpel to deliberation's Swiss Army knife. It does just one thing but it does it fast and with a remarkable amount of precision. At least, if the epistemic argument presented in section 2 above is right, majority rule has a better chance of identifying the right answer out of two options than a coin flip or a randomly selected person in the group. Used sequentially and repeatedly deliberation and majority rule can thus combine into a reliable cognitive system through which a society can produce good collective decisions.
Two Objections
Now that I have argued for both the epistemic properties of majority rule and its taskspecificity as a predictive tool, let me turn to two objections that are likely to be on the reader's mind. The first objection is to the very idea that majority rule can be a predictive tool when, arguably, there is no verification mechanism to speak of in political matters.
Who is to say whether Obama was, indeed, the "right" choice? How would we know?
Short of a rerun of history that would produce the counterfactual world where McCain would have been elected, it is not possible to compare the outcomes and decide that, indeed, Obama was the right choice. What is the point, then, of defending majority rule as a predictive tool when nothing can falsify the argument?
The second objection consists in saying that a more plausible way to look at majority rule is to see it as a procedure that adjudicates fairly between competing interests and/or values. When we vote for a Democratic candidate rather than a
Republican candidate, it is not because we think that this candidate is "right" in any meaningful sense but simply because our interests are aligned with the policies he defends or because our values are leftist and he represents best our ideological preferences. Our Republican friend who chooses the Republican candidate does so for the same symmetric reasons, as an expression of his self-interest and/or right-wing ideological values. None of us pretend to be "right" or "wrong" in any objective sense, we simply have fundamentally different preferences, whether those are based on our interest or our ideological commitments.
Let me address the "predictive tool" objection first. For this, I need to go back to the example of the group of friends lost in the forest, who decide to use majority rule to reach a collective decision. It is possible to view majority rule as a predictive tool in that scenario because in such a scenario, there is an objective answer. The right direction is North, Northwest or none of those two options. Furthermore, even if the group never gets
to figure out what the right answer is (they starve to death before they manage to get out of the forest), independent observers can tell the story as one in which the group made a mistake. There is, in other words, a procedure-independent standard of truth. One could even imagine a scientific test of the hypothesis of majority rule as a reliable predictive tool where different groups of people using either majority rule or minority rule or some other decision rule would have to repeatedly figure out the exit of the forest (I would personally bet that on average the group that follows majority rule does best).
In politics, however, there is no such procedure-independent answer and there is no impartial observer that can tell whether the choice of such and such policies or candidate was a mistake. In politics, in other words, there is no exit.
Or is there? It is true that, in political questions, we do not have access to a procedure independent standard of correctness such as "the right direction" or "how many beans are actually in that jar." However, given enough time, it is arguable that we can to a degree verify whether an election or a policy decision resulted in a mistake or not, even if, indeed, we do not have and never will have access to the historical counterfactual in which the rival candidate would have been elected or the rival policy followed. Politics, in other words, is not so much different from trying to guess how many beans are in the jar, except that we never get to empty the jar and count the beans afterwards.
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The second objection is a variation on the previous objection. It contests that the right way to look at politics is epistemic and emphasizes instead the conflictual nature of political choices and decisions. On that view, the epistemic approach naively underestimates the role played by interests and ideological differences. Sure, the objector might say, when people are lost in a forest, they have a common goal, which is to get out of the forest. But that is a silly example. In politics, people have fundamentally different goals. When they vote, they don't express a belief about the best means to an agreed upon end (the easily derided "common good") but they express different fundamental preferences for different ends. The disagreement about abortion or gay marriage illustrates this type of fundamental rift between people that no talk of "common good"
can bridge. These fundamental differences between people explains that deliberation rarely produces unanimity and it also renders the epistemic view of majority rule hopeless.
While I do not entirely discard the view of majority rule as also a way to adjudicate between conflicting interests and preferences, I disagree with the exclusive interpretation of people's votes as an expression of a "preference," whether self- According to Schoffield, in 1800, the US was facing a choice between two development paths, one commercial and one agrarian. Those development paths were exclusive of each other and, as Schoffield puts it:
[…] in 1800, which one of the choices was "true" was hidden behind the veil of the future. Madison and Jefferson clearly believed that their agrarian vision was superior. The more information available about the consequences of the two choices, the better would be the decision of the society. As a result, the 1790s saw vigorous and intense arguments about the policy choices available: about alliance with France or Britain, about the probable growth and structure of the U.S. economy, about government debt, trade protection, and so forth. These debates could not simply be reduced to interests, but were based on the beliefs of the protagonists.
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What Schoffield describes is a collective dilemma about which direction the country should take (Agrarian or Commercial). Naturally a lot of interests were at stake. The farmers presumably preferred the agrarian path, while the merchant may have preferred an industrial path. Similarly, a lot of ideology may have come into play. Jefferson may have preferred the agrarian future because of the civic virtues that he imagined were associated with it. Other thinkers may have preferred a commercial path that presented the virtue of opening the country to the rest of the world. All those reasons to vote seem to reflect fundamental differences between people and do not leave much room for the epistemic case for voting to be made. Schoffield's answer, however, and mine would be that while interest and ideological preferences may affect people's choices, it does not determine them, and in that particular case, it probably did not. Yes, the farmer would have rather gone with the candidate who represented agrarian interests. But even for that farmer, there must have been other factors to consider. Further, the causal chains connecting the choice of a given political path and one's own interest are so uncertain 39 Schoffield, Unpublished.
that self-interest becomes a weak voting guide. The interest of the farmer might actually turn out to be best served by the commercial path. Even if the farmer knew for sure that the policies of the Democratic party were going to harm him, he might reason that the commercial path would serve his children better.
Thus, against aggregative democrats for whom majority rule is merely a way to aggregate preferences and adjudicate fairly between them, I maintain that majority rule is also a way of aggregating judgments and beliefs. In fact, it is probably the case that as we currently use it, majority rule performs both tasks, which might explain why the actual outcomes of majority rule may do not always measure up to what the theory predicts.
Aware of that problem, some authors have recently suggested letting information-markets take care of the aggregation of beliefs and keep the voting to arbitrate between fundamental values. 40 Delegating predictive tasks to information-markets might be a good idea, but my point here is simply that, so far, it is the task performed by majority rule in our collective decision processes.
Conclusion
I have argued that the epistemic case for majority rule is currently underrated and underused, in spite of its actual relevance for democratic theory. In conclusion I would like to suggest that even if non epistemic reasons such as appeals to equality, freedom, or justice are what initially triggered the use of majority rule in human societies, the reason why, from a functionalist point of view, it was kept so widely in use is probably epistemic, i.e., due to its ability to produce the right kind of outcomes. It is interesting in that respect to note that a number of social animals also resort to majority rule (or 40 E.g., Hanson, Forthcoming 2009 and Abramowicz, 2009. something close called "quorum sensing"), obviously not because they care about equality or freedom or justice, but because from an evolutionary point of view it works for them. Thus, my assumption is that what keeps the practice of majority rule flourishing, in both human and animal societies, is first and foremost the fact that it is epistemically reliable. That does not diminish the intrinsic arguments for majority rule based on the values of liberty or equality. Majority rule might be valuable both for the values it embodies and the results it tends to produce.
